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the normal anatomy by asymmetrical appearance of radiographic
features in isolated joints of individual participants.
Conclusions: In an early OA cohort accurately measured radio-
graphic features reveal generalised radiographic joint character-
istics independent of OA, and asymmetry in radiographic joint
characteristics in case of manifestation of OA.
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Purpose: Synovitis and effusion are frequently present in os-
teoarthritis (OA) and correlate with pain and other clinical out-
comes. High grade synovitis is associated with structural dete-
rioration in some studies longitudinally. This is consistent with
theories suggesting that synovitis present in OA is triggered by
cartilage detritus, which stimulates activation of synoviocytes and
thus may be a secondary phenomenon. However, the data sup-
porting this theory are limited. Synovial inﬂammation does appear
to occur in early OA, but as to whether it occurs prior to damage
to other tissues remains unclear.
Aim of the study was 1. to assess the prevalence of synovitis and
effusion in knees without OA and no concomitant cartilage damage
and 2. to analyze if presence of baseline synovitis and effusion
in knees without radiographic OA predicts future tibio-femoral (TF)
cartilage loss.
Methods: The Multicenter Osteoarthritis (MOST) Study is a lon-
gitudinal observational study of subjects with OA or at risk of de-
veloping OA. The MRI protocol included axial and sagittal proton-
density weighted fat-suppressed fast spin echo sequences and a
coronal STIR sequence. MRI was performed at a 1.0 T extremity
system (ONI Medical Systems, OrthOne™). MRIs were assessed
semiquantitatively according to the WORMS scoring system. Only
knees without radiographic OA (Kellgren Lawrence grades 0 and 1)
and no baseline TF cartilage damage as deﬁned by MRI (WORMS
cartilage score of 0 in all 10 TF compartments) were included. A
synovitis-surrogate of signal changes in the infrapatellar and inter-
condylar areas of Hoffa’s fat pad, and effusion were both scored
from 0-3. Presence of deﬁnite synovitis and effusion was deﬁned
as any grade ≥ 2. Knees with scores of either 0 or 1 were
Abstract 400 – Table 1. Longitudinal association between baseline synovitis and effusion and cartilage status at 30-months follow-up
Synovitis and effusion at baseline (514 knees) Cartilage status at follow-up Crude OR (95% CI) Adjusted OR* (95% CI)
No cartilage loss (n=377) Cartilage loss (n=317)
Synovitis absence (grades 0 and 1) (N=467) 348 (74.5%) 119 (25.5%) 1.0 (reference) 1.0 (reference)
Synovitis presence (maximum grade ≥2) (N=47) 29 (61.7%) 18 (38.3%) 1.4 (0.7–2.7) 1.0 (0.5–2.1) p=0.89
Effusion absence ((grades 0 and 1) (N=461) 352 (76.4%) 109 (23.6%) 1.0 (reference) 1.0 (reference)
Effusion presence (grade ≥2) (N=53) 25 (47.2%) 28 (52.8%) 3.4 (1.9–6.2) 2.7 (1.4–5.1) p=0.002
*Results adjusted for baseline effusion, synovitis, patellofemoral cartilage damage, meniscus damage, meniscus extrusion, body mass index, age, gender, malalign-
ment, bone marrow lesions.
the reference. Logistic regression was used to estimate the risk
of cartilage loss at follow-up. Cartilage loss was deﬁned as an in-
crease of at least a 0.5 grade (subtle within-grade progression, that
did not fulﬁll the criteria of a full-grade change) in any subregion.
Adjustment was performed for possible confounders of future tibio-
femoral cartilage damage, i.e. baseline effusion in the synovitis
model, baseline synovitis in effusion model, patellofemoral carti-
lage damage, meniscus damage, meniscal extrusion, body mass
index (BMI), age, gender, malalignment, bone marrow lesions.
Results: 514 knees (1 knee per patient) were included (55.6%
women, mean age 60.1±7.2, mean BMI 29.1±4.5). 47 (9.1%)
knees showed synovitis, and 53 (10.3%) presented with joint
effusion at baseline, 137 (26.7%) knees exhibited cartilage loss
during follow-up. After adjustment, baseline synovitis was not
associated with an increased risk of cartilage loss at follow-
up (adjusted odds ratio 1.0 [95% conﬁdence intervals 0.5-2.1,
p=0.89]). Knees with baseline effusion had an increased risk for
cartilage loss (adjusted odds ratio 2.7 [95% conﬁdence intervals
1.4-5.1, p=0.002]).
Conclusions: Baseline synovitis in knees without radiographic
OA, as assessed on non-enhanced MRI, does not predict car-
tilage loss, but joint effusion. However, assessment of baseline
synovitis on contrast-enhanced MRI might yield different results.
Baseline effusion, which reﬂects synovial activation, predicts struc-
tural progression in subjects without radiographic OA.
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Purpose: Subchondral cyst-like lesions (SCs) represent a com-
mon ﬁnding in knee osteoarthritis (OA), but their etiology is con-
troversial. The aim of this study was to assess the association
of prevalent bone marrow edema-like lesions (BMLs) and full-
thickness cartilage loss with incident SCs in the same subregion
after 30 months, in order to evaluate the bony contusion vs.
synovial ﬂuid intrusion theories of SC formation.
Methods: The Multicenter Osteoarthritis (MOST) Study is a NIH-
funded longitudinal observational study of individuals who have
or are at risk for knee OA. All subjects with available baseline
(BL) and 30-months follow-up (FU) MRIs were included. MRI
was performed at a 1.0 T extremity system, including axial and
sagittal proton density-weighted fat suppressed and coronal STIR
sequences. BL and FU MRIs were read using the semiquantitative
WORMS system by two experienced musculoskeletal radiologists.
The tibiofemoral and patellofemoral joints were subdivided in 14
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subregions. BMLs and SCs were scored from 0 to 3. Cartilage
morphology was scored from 0 to 6, where grades 2.5, 5 and 6
exhibit full-thickness loss. Incident SC was deﬁned as grade 0 at
BL and grade ≥ 1 at FU. Subregions with prevalent SCs (score
≥ 1) were excluded. We assessed the association of prevalent
BMLs (score ≥ 1) and full-thickness cartilage loss (grades 2.5, 5
and 6) with incident SCs (score ≥ 1) on a per-subregion basis
using logistic regression with generalized estimated equations to
account for correlations among the subregions within a knee (using
one knee per person). Subregions without BMLs (score = 0) and
without full-thickness cartilage loss (scores 0, 1, 2, 3, and 4) were
considered as the reference group. Adjustment was performed for
both predictors (BMLs vs. full-thickness cartilage loss).
Results: 1283 knees (1 knee per patient, 16349 subregions)
were included (women 60.2%, mean age 62.3±7.9, mean BMI
30.1±4.9). Prevalent BMLs were found in 1843 subregions
(11.3%), prevalent full-thickness cartilage loss was found in 1624
subregions (9.9%), and incident SCs were found in 216 subregions
(1.3%). Prevalent BMLs showed a strong association with incident
SCs in the same subregion, with an odds ratio (OR) of 12.9 [95%
CI 8.9, 18.6] after adjustment for full-thickness cartilage loss. A
larger size of prevalent BMLs was associated with an increased
incidence of SCs (Table 1). Prevalent full-thickness cartilage loss
showed a signiﬁcant association with incident SCs in the same
subregion, with an OR of 5.4 [95% CI 4.1, 7.2]. However, the
effect was attenuated after adjustment for BMLs (OR of 1.4 [95%
CI 1.0-2.0]). There was no apparent dose-response relationship
between severity of full-thickness cartilage loss and incident SCs
(Table 2).
Conclusions: Both prevalent BMLs and full-thickness cartilage
loss predict incident SCs in the same subregion. However, the
effect of full-thickness cartilage loss was diluted after adjustment
for BMLs, and no signiﬁcant association was found when evalu-
ating different grades separately. Prevalent BMLs strongly predict
incident SCs in the same subregion longitudinally, even after
adjustment for full-thickness cartilage loss, supporting the bony
contusion theory of SC formation.
Abstract 401 – Table 1. Association between prevalent BMLs and incident SCs in the same subregion
BML status at baseline SCs status at follow-up Adjusted OR (95% conﬁdence interval) p
(1283 knees; 16349 subregions) Absence (grade 0) Presence (grade ≥1)
(N=16133; 98.7%) (N=216; 1.3%)
Absence (grade 0) (N=14506; 88.7%) 14428 (99.5%) 78 (0.5%) 1.0 (reference)
Presence (grade ≥1) (N=1843; 11.3%) 1705 (92.5%) 138 (7.5%) 12.9 (8.9, 18.6) p<0.0001
Grade 1 (N=1389; 8.5%) 1304 (93.9%) 85 (6.1%) 10.9 (7.4, 16.1) p<0.0001
Grade 2 (N=341; 2.1%) 302 (88.6%) 39 (11.4%) 19.9 (11.8, 33.6) p<0.0001
Grade 3 (N=113; 0.7%) 99 (87.6%) 14 (12.4%) 21.5 (10.9, 42.1) p<0.0001
Abstract 401 – Table 2. Association between prevalent full-thickness cartilage loss and incident SCs in the same subregion
Cartilage status at baseline SCs status at follow-up Adjusted OR (95% conﬁdence interval) p
(1283 knees; 16349 subregions) Absence (grade 0) Presence (grade ≥1)
(N=16133; 98.7%) (N=216; 1.3%)
No full-thickness loss (grades 0,1,2,3, and 4) (N=14725; 90.1%) 14588 (99.1%) 137 (0.9%) 1.0 (reference)
Full-thickness loss (grades 2.5, 5, and 6) (N=1624; 9.9%) 1545 (95.1%) 79 (4.9%) 1.4 (1.0, 2.0) p=0.036
Grade 2.5 (N=235; 1.4%) 234 (99.6%) 1 (0.4%) 0.3 (0.1, 2.2) p=0.23
Grade 5 (N=940; 5.7%) 893 (95%) 47 (5%) 1.4 (0.9, 2.1) p=0.09
Grade 6 (N=449; 2.8%) 418 (93.1%) 31 (6.9%) 1.3 (0.8, 2.1) p=0.31
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Purpose: Synovitis in osteoarthritis (OA) is thought to be a sec-
ondary phenomenon related to cartilage and bone alterations and
is triggered probably by release of detritus from these structures.
Animal models have also shown that synovial cell response plays
an important role in meniscal tear repair. An association between
meniscal damage and joint effusion as well as synovitis has been
reported. Magnetic resonance imaging (MRI) studies investigating
synovitis showed that quantiﬁcation of synovitic alterations is ide-
ally performed on contrast-enhanced (CE) T1-weighted (T1w) MRI.
A comprehensive and reliable semiquantitative scoring system to
assess whole knee synovitis on CE MRI has been introduced
recently.
Purpose of our study was to examine the association of whole
knee synovitis with radiographic tibiofemoral (TF) OA, with MRI-
assessed cartilage damage and meniscus status.
Methods: The MOST study is a longitudinal observational study
of individuals who have or are at high risk for knee OA. Subjects
are a subset of MOST who were examined with CE MRI (n=404).
Synovitis was scored semiquantitatively from 0 to 3 at 11 sites
of the joint. The majority of MRIs (85%) were also assessed
according to the WORMS system. Two experienced radiologists
performed the readings. Intra- and interobserver reliability for syn-
ovitis scoring: 0.60-1.00 (w-kappa). To deﬁne whole-knee synovitis
we summed the scores for the 11 sites and categorized as fol-
lows: 0-6 = equivocal synovitis, 7-12 = mild synovitis, 13-18 =
moderate synovitis, >18 = severe synovitis. The proportional odds
model was used to assess possible cross-sectional associations
between radiographic OA (Kellgren Lawrence Grade), cartilage
damage (numbers of subregions affected), meniscal status (using
maximum scores) and whole knee synovitis. In a second analysis
the maximum synovitis score at any site was used as the outcome.
Adjustment was performed for age, gender and body mass index.
